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| INTENDED LEARNING OBJECTIVES (ILO)(@)) 


By the end of this session the student will be 
able to: 


1. Define tumor antigens and outline 
examples 


2. Outline immune surveillance theory 


3. Mention the diagnostic and prognostic role 
of tumor markers . 

4. Explain mechanisms by which tumors evade 
the immune response of the host 

5. Identify the approaches for tumor immune 
therapy 
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Tumor Antigens ED 


Normal 
Int h e course of cell-surface Tumor-associated 
neoplastic antigens antigens 


transformation, new 
antigens develop at i 
the cell surface, and 
the host recognizes 
such cells as 
“nonself.” 


Normal 
> 
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Tumor Antigens 


el. according to pattern of 
expression: 

A. Antigens that are 
expressed on tumor cells 
but not on normal cells are 
called tumor specific 
antigens; some of these 
antigens are unique to 
individual tumors, whereas 
others are shared among 
tumors of the same type. 


B. Tumor antigens that 
are also expressed on 
normal cells are called 
tumor-associated 
antigens; in most cases, 
these antigens are normal 
cellular constituents 
whose expression Is 
aberrant or dysregulated 
In, tumors. 


Tumor Antigens 


NORMAL 
CELL 


Tumor-specific 
neoantigens 


Tumor-associated 
self antigens 


Self antigens 
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Tumor Antigens E) 


Il. According to molecular structure: 

The modern classification of tumor 
antigens is based on the molecular 
structure and source of antigens 
expressed by tumor cells that stimulate T 
cell or antibody responses in their hosts. 


Thursday, September 19, 2024 GIT Module- Medical e r & Immunology 


Tumor Antigens (&) 


A. Tumor specific pesens 


Products of mutated: Products of 


oncogenic viruses: 


Protooncogene /Tumor suppressor gene 
EBV HHV8S HPV 
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Tumor Antigens 


B. Tumor non specific Antigens: Oncofetal 


antigens 
4; encoding tllese proteinslare: 


Gen 
Expressed during fetal life i during development Re-expressed 


with malignant tumors 


Y Antigens are present during normal fetal 


Carcinoemberyonic Ag (CEA) & 


Alpha fetoptn ( 


Carcinoembryonic antigen circulates at elevated 
levels in the serum of many patients with 
carcinoma of the colon, pancreas, breast, or liver. 
It is found in fetal gut, liver, and pancreas and in 
very small amounts in normal sera. 
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Carcinoemberyonic Ag (CEA) 


Detection of CAE (by 
radioimmunoassay) is 
PROGNOSTIC i.e may 
be helpful in the 
FOLLOW UP of such 
tumors. 


‘If the level declines 
after surgery, it 
suggests that the 
tumor is not 
spreading. 
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Alpha fetoprotein is 
present at elevated levels 
in the sera of hepatoma 
patients and is used as a 
marker for this disease. 


It is produced by fetal liver 


Lung Cancer 


CAIZ5,CEA | 


T | CA125,CEA HER? 


Liver Cancer | | Stomach Cancer | 


= z CEA 
and is found in small —— 
amounts in some normal CA125,CEA 
H Colon Cancer | 
Paves Prostate Cancer CEA | 


m m rn ṣa 


It is nonspecific; it occurs in PSA 


several other malignant and |fesicuar cancer| —4 
nonmalignant diseases. ALTE 
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Quiz; Tumor antigens 


Which of the following describes the behavior of 
tumor non-specific antigens? 

a.Encoding genes are silenced in fetal life 
b.Good prognostic 
c.Products of mutated genes 

d.Differ according to causative oncoge~ 
e.They cross react one another 
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Immune Surveillance 


° Immune surveillance of cancer: a physiologic 
function of the immune system is to recognize 
and destroy clones of transformed cells before 
they grow into tumors and to kill tumors after 
they are formed. 


e The existence of immune surveillance has been 
demonstrated by the increased incidence of some 
types of tumors in immunocompromised 
experimental animals and humans. 
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Immune Surveillance 


Elimination phase Equilibrium phase Escape phase 
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Immune response against tumor cells © 


Both innate and 
adaptive immune 
responses can be 
detected in patients 
and experimental 
animals, and various 
immune mechanisms 
can kill tumor cells in 
vitro. 

l.Innate IR: 


A. Natural killer (NK) 


Macrophage 


Antibody x 
. 


d 


Cancer cell 
Helper T cell 


Natural 


killer cell Cytotoxic T cell 


cells, whic h, ect without: Ra & Immunology T 


eee oF „u o 


Immune response against tumor cells ©» 


II. Adaptive IR: Fc receptor 


A.Humoral: Antibodies: Antibody 
Antibodies may kill tumor 
cells by: Target cancer 


antigen 


Yactivating complement 


v antibody-dependent 
cell-mediated cytotoxicity 
(ADCC), in which Fc 
receptor-bearing NK 
cells mediate the killing. 


Perforin and Granzyme 
released 
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Immune response against tumor cells 


B. The cell-mediated 


immune responses that 
affect tumor cells in vitro 


include: 
1. CD8 cytotoxic T lymphocyte 


2. Activated macrophages: are 

capable of both inhibiting and 

promoting the growth and spread of 

cancers, depending on their 

activation state. Activation of 

macrophages by IFN-y produced by 18 


p eer mw mean ade TT anime 


Quiz: Immune Surveillance €) 


How can your immune system kill a tumor cell? 
a.lmmunoglobulins 

b.T helper cells 

c.T regulatory cells 

d.NK cells 

e.Antibody dependent cell mediated cytote(=imiijmm 
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Tumor evasion of Immune response 
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Tumor evasion of Immune response 


I. Tumor Ag related 
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Tumor evasion of Immune response 


Il. Inappropriate T cell 
stimulation 


EITHER : Rare expression of B7 molecules on most tumors 


Poor co-stimulation of CTLs 
OR 
4 MHC class | on most 
tumor cells 
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Tumor evasion of Immune response ©» 
rect Immune suppression by tumors 


Tumor-induced 
immune suppression 


Secretion of TG &IL1O Induction of Treg cells 


Factors (e.g., TGF-B) 
secreted by tumor cells 
inhibit T cells directly 


u 3 
©MQ& lymphocytes Q Tcell response to tumor Ags | 
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Tumor evasion of Immune response 


Acquired 
Immune 
deficiency 
Syndrome 
(AIDS) 
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IV. Host related factors 


immunity due to 
I 
Immune Suppressive 
y drugs | 
Treatment Prevention of 
of graft rejection 
autoimmu 
ne disease 
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T cell recognition 
of tumor antigen 
leading to T cell 

activation 


antigen Specific for 
En u tumor antigen 


Anti-tumor immunity 


Failure to produce tumor antigen 
Antigen-loss 
variant of tumor 


cell Lack of T cell 
recognition of 


tumor 


Mutations in MHC genes or genes needed 
for antigen processing 
Class | 
MHC -deficient 
"m cell 


Lack of T cell 
recognition of 


tumor 


Production of immunosuppressive proteins 


Inhibition of 
T cell activation 


Immune evasion by tumors 
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Abbas et al: Cellular and Molecular Immunology, 7 
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc. 
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Tumor Immune therapy 


I. Non-specific stimulation of the immune 
system by the use of Immunomodulators: 
either bacterial products e.g. BCG, or eukaryotic cell 
products e.g. thymic hormones and cytokines (IL-2 and 
IFNs). 


Il. Active Immunization: 


A.Using vaccines prepared from treated tumor cells or 
purified tumor antigens after reduction of tumor mass by 
Surgery or radiotherapy. 
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Tumor Immune therapy 


B. Immunization with DNA encoding foreign MHC Ags into 
the tumor leading to expression of alloantigen (foreign 
MHC) creating an immune response against both 
alloantigens and tumor antigens 


lil. Passive Immunotherapy : A. Adoptive cellular 
immunotherapy: 


1. The use of tumor-infiltrating lymphocytes (TIL): Some 


cancers are infiltrated by lymphocytes (NK cells and 
cytotoxic T cells) that seem likely to be trying to destroy 
the cancer cells. 
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Immune modulators in tumor immune 


Excise tumour i Reinfuse post-lymphodepletion 

These lymphocytes are =» m 
recovered from the surgically oie N ER, 
removed cancer, grown in cell BR 7 ı 8 ed 
culture until large numbers of n. / = \\\ il Sape 
cells are obtained, activated “~” ar a 
with interleukin-2, and OLE Sec" 
returned to the patient in the =, æ s AA A 
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expectation that the TIL will | 
“home in” specifically on the | i 
cancer cells and kill them. ueu EER Am 
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Tumor Immune therapy 


2. Lymphocytes 


activated by = 
interleukin-2 ns 
(lymphokine-activated Washing 


killer [LAK] cells) may 
be useful in cancer 
immunotherapy. 
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Tumor Immune therapy 


B. Therapeutic monoclonal antibodies: 


1. Monoclonal antibodies directed against CTLA- 
4 (inhibitor of costimulatory response) enhance 
the immune response against tumors 

2. Monoclonal antibodies directed against new 


surface antigens on malignant cells (e.g., B-cell 
lymphomas) can be useful in diagnosis. 
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Tumor Immune therapy 


3. Monoclonal antibodies coupled to toxins, such 
as diphtheria toxin or ricin, a product of the 
Ricinus plant, can kill tumor cells in vitro and 
may be useful for cancer therapy prospectively. 


IV. Genetic Manipulation of Tumor Cells: 
By introduction of cytokine genes coding for IL-2, TNF, 


IFN-y, GM-CSF or coding for costimulatory molecules 
e.g. B7.1 and B7.2. 


Thursday, September 19, 2024 GIT Module- Medical e & Immunology 


Quiz: Immune evasion by tumor cells 


How can inappropriate T cell stimulation play a 
role in immune evasion by tumor cells? 


a.Rare expression of B7 molecules on most tumors 
b.Massive co-stimulation of CTLs 


c.Increased expression of MHC class I on most 
tumor cells 


d.Poor expression of MHC Il on all tumor cells 
e.Masking antigens from cytotoxic T lymphocytes 
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1.Tumors develop new antigens on cells either 
specific or non specific 

2.The immune system combat tumor via series of 
sequences summarized in the immune surveillance 
theory 

3.Both humoral & cell mediated immune response are 
acting against tumors 

4.Tumors exploit many mechanisms to escape the 
immune system armory 

5.Immune therapy modalities are promising in tumor 


Suggested Text Books ©» 


1. Review of Medical Microbiology and 
Immunology, Warren Levinson Chapter 
68 p. 1236: 1249 

2. Cellular and molecular Immunolgy , Abul 
Abbas & Lichtmann, 2015, Chapter 18 
P-383:397 
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